Role of protein phosphatases in the regulation of nonspecific cytotoxic cell activity.
In vitro and in vivo experiments were conducted to determine the effects of the protein phosphatase (PPase) inhibitors sodium fluoride (fluoride), sodium orthovanadate (vanadate), and lithium chloride on nonspecific cytotoxic cell (NCC) lysis of target cells. Both vanadate and fluoride stimulated NCC activity. Lithium chloride had no effects. Optimum enhancement for "normal" NCC was at low effector:target cell ratios and at least 30 min treatment was required to achieve maximum activation effects. Fluoride, but not vanadate activation effects were largely reversible. Vanadate, 2.5-10 mM, produced a 5-10-fold increase in cytotoxicity at 25:1 E:T, whereas less than twofold increases were produced by these concentrations at 100:1. NCC activity from "stressed" fish that had essentially no cytotoxic activity were also activated by vanadate. In vitro preincubation of NCC with 10-20 mM fluoride or 2.5-10 mM vanadate produced up to a 20-fold increase in stressed cytotoxicity. Combined treatments with 2.5 mM vanadate and 20 mM fluoride produced even greater responses. In vivo responses to vanadate were also determined. Treatment of catfish by immersion in 50 microM vanadate produced significant increases in cytotoxicity by 24-48 h posttreatment. Activation of cytotoxicity was not accompanied by increases in percentage of NCC (small lymphocyte content) or in total cell numbers in anterior kidney tissue. These studies indicated that levels of NCC activity are partially regulated by control of dephosphorylation of membrane proteins. Inability of NCC from stressed fish to lyse IM-9 target cells was reversed (probably) by disruption of an equilibrium between kinase and phosphatase activities. Normal NCC were "superactivated" only under conditions were they were in limiting numbers. These data show that phosphatases must be considered as active participants in regulation of signal transduction processes.